ABSTRACT
plays an important role likewise it is a staple food of many developing countries of the world (Faruq et al., 2010; Trans, 2001) . In low laying areas, the type of rice cultivated on stored or residue after harvesting of Kharif is known as Boro (Singh, 2002) . The Third Assessment Report of IPCC showed that climate change impacts create most vulnerability in south Asia (McCarthy et al., 2007) . Among the most vulnerable countries of the world Bangladesh ranks high due to climate change (Climate Change Cell, 2008) . Agriculture of Bangladesh is already under pressure due to the degradation of agricultural land and water endowments (Ahmed et al., 2000) . For crop yield low temperature is the main limiting factor (Lee, 2001 ). Due to low temperature at high latitude and altitude areas yield loss were well documented in Northeast and southern China, Bangladesh, India, Nepal and other countries (Sanghera et al., 2011; Lee, 2001; Kanada, 1974) . Below 15°C rice plant is susceptible (Warth and Ougham, 1993; Fujino et al., 2004) . Physiology of crop changes due to exposure to low temperature crop (De Los Reyes et al., 2015) like reduction in total chlorophyll content (Ghaee et al., 2011) , limitation of photosynthetic activity (Allen and Ort, 2001 ; Díaz et al., 2006) and oxidative stress. Non-uniform plant height is the result of low temperature effect at seedling stage (Da Cruz et al., 2006) . During seedling stage low temperature results poor germination, stunted seedling growth and seedling mortality (Pathak et al., 2003) . Low temperature causes irreversible injury in leaves, such as necrosis (Suzuki et al., 2008; Ye et al., 2009 ) and chlorosis (Andaya and Mackill, 2003) . From October to early March the usuallu low temperature prevails and or expected in Bangladesh. At this time the Boro rice which is commonly known as winter rice suffer from cold injury in different growth stages due to low temperature. It has been noted that some of the local rice cultivars arc very popular due to their wider environmental adaptability. For breeding the rice plant has available genotypes for cold and coldtolerant ecotypes. Keeping the above facts in mind the present research was carried out to screen suitable cultivars that can be utilized in future breeding programs for the development of cold tolerant Boro rice (Winter rice) varieties.
II. Materials and Methods
Plant material: Eight hybrid as we as local rice cultivarswere used in this investigation. Seeds of these selected rice cultivars were collected from Bangladesh Agricultural Development Cooperation (BADC) (Table 01) . Proline content of rice seedling: Fresh leaf samples from rice seedlings at different times were used for the determination of Proline. Free Proline content was estimated using the acid Ninhydrin method (Bates, 1973) . About 40 to 50 mg of fresh leaf sample by weight was collected in an eppendorf tube containing 0.5 ml 3% sulfosalicylic acid and homogenized well using eppendorfpastle. It was then placed on a vortex mixer for about 10 minutes. Then 0.5 mL of 3% sulfosalicylic acid was added in it again. The eppendorf tube was then centrifuged for 20 minutes at 25 o C temperature with 15000 rpm. Then the supernatant was collected in a test tube carefully with the help of micropipette. Then 1.0 mL of 3% sulfosalicylic acid was added again to the eppendorf tube and centrifuged for 20 minutes at 25 o C temperature with 15000 rpm followed by mixing well using vortex mixer for 10 minutes. The supernatant was collected and added to the previously collected supernatant. Acid ninhydrin solution was made by adding 1.25 g ninhydrin with 30 mL glacial acetic acid and 20 mL of 6 M phosphoric acid and warmed it until it dissolved. Standard proline solution was also prepared by adding 0, 1, 5, 20, 50, 100, 150, 200 and 300 µg per 2 mL of 3% sulfosalicylic acid in test tubes for preparing standard curve. Then 2 mL each of glacial acetic acid and acid ninhydrin solution were added to the test tubes containing sample and standard Proline solution. Test tubes were then heated for 15 minutes in dry block heater maintaining 96-100 o C temperature and the reaction was terminated in an ice bath. Optical densities of the solutions (sample and standard solution) were measured at 520 nm wave length using UV-visible spectrophotometer. Amount of Proline was determined from a standard curve.
Chlorophyll content of rice seedling: Chlorophyll content of rice seedling was determined by the method described by (Arnon, 1949) . On the other hand, total chlorophyll was determined using the formulae given by (Porra, 2002) . Concentration of chlorophyll-a (Chl-a), chlorophyll-b (Chl-b), total chlorophyll and total carotenoid was measured by using following formula.
Chl-a= 12.21 A663-2.81A646 (µg ml -1 of plant extract or mgg -1 fresh weight) Chl-b=20.13 A646 -5.03 A663 Total chlorophyll = 17.76 (A646) + 7.34 (A663) Total carotenoid = Mortality rate: Germination percentage was determined at field level at the initial stage of the experiment. This was done by counting the number of germinated seed and total number of seed within a marked area. This counting was done after 10 days of first germination (DAG). The percent germination was first calculated using following formula.
Mortality rate =100-( ) However, data were collected on various morphological and cold stress related biochemical characters namely Proline content, chlorophyll content (chlorophyll a and b), total carotenoid content and seedling mortality rate.The collected data were analyzed statistically for the analysis of variance (ANOVA) and means were compared by Duncan's Multiple Range Test (DMRT) as described by (Gomez and Gomez, 1984) using the statistical computer package program, MSTAT-C (Russell, 1986 ).
III. Results and Discussion
Proline, a non-essential amino acid have multiple roles in stress tolerance in plants and also considered as key factor in metabolism and development of higher plants (Hare et al., 1998; Nanjo et al., 1992) . Changes of Proline synthesis by selected cultivars at different experimental periods are shown in Table 02 . Amount of Proline synthesis of different rice cultivars showed greatly variable at different times of the experiment. Proline content increases with the rising of stress period. Result showed that the rice seedlings tended to accumulate the higher Proline up to (1.717 mg g-1 ) in V2T1 rice cultivar at 30 DAS and the lowest Proline (0.7867 mg g-1 ) in V1T0 rice cultivar at 10 DAS while the temperature was below 13 o C. Among the cultivars, the V8T1 cultivar showed the more potential to low temperature by over producing Proline. 
Chlorophyll
One of the major component of photosynthesis is Chlorophyll content and also an important physiological trait closely related to photosynthetic ability of rice.
Chlorophyll-a content
Chlorophyll-a plays a vital role in the survivability of plants as well as the yield of crops. So the higher chlorophyll-a content in leaf indicated that the cultivar may perform better as their physiological growth and may give higher yield. V8T0 seedlings synthesized highest amount of Proline in all the different study period (7.613 mg g -1 at 10 DAS, 8.937 mg g -1 at 20 DAS and 10.03 mg g -1 at 30 DAS) (Table 03 ). It also revealed that with the increment of cold stress period the Priline biosynthesis was also increased accordingly. The biosynthesis of chlorophyll-a, in V8T0 considered the superior among the cultivars studied during the experimental period. Araus et al. (1997) and Thomas et al. (2005) showed positive correlation between chlorophyll content and photosynthetic rate.
Chlorophyll-b content
Considering chlorophyll-b synthesis there were significant variation among the cultivars. V8T0 cultivar was found to have more chlorophyll-b content during the experiment period. At 10 DAS, the highest chlorophyll-b content was found in V8T0 (1.663 mg g -1 ) while the lowest chlorophyll-b content was observed in V7T0 (0.930 mg g -1 ). V2T0 cultivar showed more superiority to synthesize chlorophyll-b at 20 DAS (1.807 mg g -1 ) and at 30 DAS, V8T0 showed more superiority to synthesize chlorophyll-b (2.063 mg g -1 ), respectively, when the temperature was below 13 o C (Table 03) . Likewise, chlorophyll-a, the V8T0 rice seedlings showed the more superiority to other tested cultivars. Tested rice cultivars responded differently to same prevailing low air temperature due might be to their genetic variation and their difference in defense mechanism. To same prevailing low air temperature the tested rice cultivars responded differently due might be to their genetic variation and their difference in defense mechanism. Erge et al. (2008) revealed strong relationship between temperature and plant chlorophyll synthesis and stated that chlorophyllase occur due to any deviation from the optimum temperature condition. 
Total chlorophyll content
Chlorophyll-a/b is directly related to temperature. Table 04 showed that At 10 DAS when the day lowest temperature was 13 o C, the highest chlorophyll-a/b ratio was found in V7T0 (6.648) while the lowest value was observed in V8T0 (4.578). Chlorophyll-a/b ratio of all cultivars at 20 DAS are statistically similar but V7T0 (6.729) and V7T1 (6.50) had the highest value among them, respectively. Lowest chlorophyll-a/b ratio at 20 DAS were in V5T0 (3.992). Performance of V3T1 was found superior at 30 DAS while the lowest chlorophyll-a/b was found in V1T0 (4.292) rice seedlings. However, during this study period, the highest chlorophyll-a/b content was found in V7T0 (6.729) but the lowest value was observed in V5T0 (3.992) at 20 DAS. Performance of V7T0 followed by V3T1 was found as superior throughout the sampling period. Sarker et al., 2013also stated that some tolerant rice cultivar produced more chlorophyll during low temperature period. Farooq et al. (2009) stated that both the chlorophyll a and b are prone to soil dehydration.
Total carotenoid content
Highest carotenoid content was found in V1T0 (2.720 mg g -1 ) while the lowest carotenoid synthesis was observed in V7T1 (1.567 mg g -1 ) at 10 DAS. V3T0 rice seedlings also contained the highest (4.070 mg g -1 ) carotenoid content at 20 DAS while the environmental temperature was below 12 o C. The lowest total carotenoid content was found at 20 DAS (2.133 mg g -1 ) and 30 DAS (2.473 mg g -1 ) in V2T1 and V4T1 rice seedling. Highest carotenoid content was happening in V3T0 (4.070 mg g -1 ) ( 
IV. Conclusion
Hybrid varieties are more tolerant to low temperature stress as they synthesized more biochemical related to stress and also may be an important gene donors for breeding and genetic studies. Therefore, considering the above facts the Hybrid dhan SLY-8H is suitable for cultivation in Boro (winter) season. Further studies are suggested in different locations and agro-climate.
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